Summary &horbar; The radioimmunoassayable concentration of insulin in isolated whey fractions of mammary secretion of sheep (n = 28) was measured. The concentrations were high on the last 2 days of pregnancy (550 ± 80 and 580 ± 77 wU/ml, respectively), higher on the day of parturition (780 ± 71 wU/ml) and lower on the next day (290 ± 54 wU/ml). During the following 4 consecutive days the concentrations gradually decreased to an almost basal blood level (14 wU/ml). The high insulin concentration in the mammary secretion during the periparturient period might be the result of intensified transfer of insulin through the blood-mammary barrier and increasing needs for this hormone by developing mammocytes and probably for the newborn lambs (n = 42) adapting to extra-uterine life. Conversely to the consecutive decrease in insulin, progressively increasing concentrations of sugars in mammary secretions were observed (from 2.1 ± 0.22% on the second day prior to parturition to 5.5 +0.13% on the fifth day post partum).
INTRODUCTION
Mammary secretion (pre-milk, prebirthmilk, fore-milk, colostrum, mature milk, milk) possess antibodies, hormones, milkborn hormones, and other substances as growth-promoting factors, which fulfil the regulatory role and help the newborn to adapt to a new environment (according to review of Koldovsk y , 1989; Peaker, 1991; Pearlman, 1991 Research in the last few decades has provided information about the presence of insulin in colostrum (in women, Cevreska et al, 1975 ; Kulski and Hartmann, 1983; Read ef al, 1984; in piglets, Asplund et al, 1962; in women, cows and sows, Nowak and Nowak, 1989; Nowak, 1990; and in sheep, Falkoner et al, 1984) in concentrations that even exceeded 40-fold that in serum. Studzinski et al (1988) found that pathological and experimental hyperinsulinaemia, which occurs and is maintained during the fetal life of lambs, causes an enlargement of skeletal muscle mass and accumulation of fat. In contrast, the lack of insulin, caused by agenesis of the fetal pancreas, leads to a body mass decrease in lambs. The increase of body mass of newborn lambs depends on the volume and quantity of the colostrum and the individual ability to optimize food utilization (Studzinski et al, 1988 The aim of this study was the determination of ovine colostrum insulin and lactose. The concentration of lactose was considered as a marker of maturity for mammary-gland secretion. The observations comprised the body weight gain of lambs during the 28 d after birth in relation to the age of ewes and number of lambs born to the same mother.
MATERIALS AND METHODS
In this study 28 pregnant ewes of different ages were used: 2 yr (n = 6); 3 yr (n = 5); 4 yr (n = 5); 5 yr (n = 7); and 7 yr (n = 5). The Insulin concentrations in the whey samples (0.2 ml each) were measured by the method of Yallow and Berson (1960) with the use of RIA-INS test kits (Swierk, Poland). Lactose concentrations (expressed as level of sugar complex) were determined using the method of Slopek (1970) . The relationship between the bodyweight gain and the age of the ewes, and the influence of the age of the ewes and litter size on the body weight gain of lambs during the 28 days post partum were estimated. Statistical calculations were conducted by Duncan's multiple new range test (Tashman and Lamborn, 1979) .
RESULTS
The mean values of insulin concentrations in mammary secretion were on average 553.0 ± 80 and 581 ± 76.7 wU/ml on the second and first days before parturition, respectively, and 784 ± 71.3 pU/ml in colostrum whey on the day of parturition (P < 0.01). On the first day after, the insulin concentration decreased sharply to a mean value 289 ± 54.0 gU/ml and then successively decreased to the level of 34.0 ± 2.8 gU/ml observed on the fifth day post partum (P < 0.01) (fig 1 This level was almost equal to the basal insulin level (14-30 pU/ml).
The mean concentrations of sugars (lactose and probably free glucose and galactose) were measured by a method that was not specific for lactose in colostrum whey. They were calculated as the mean value for each day separately for all of the ewes studied and showed lowest concentration on the second and first prepartum days (2.9%), and then increased progressively to 5.47% on the fifth day after parturition (fig 2) .
The mean body weight of the newborn lambs (n = 42) was 5.2 kg on the day of birth, and 11.9 kg on the 28th day; this increase was not related to the insulin content in the colostrum.
The body-weight gain was higher (275 g/d) in lambs born from the 7-yr-old ewes than in lambs from 4-yr-old ewes (196 g/d,  fig 3) . The final body weight was again greater in single offspring (8.0 kg), and smaller in twins (5.9 kg) and in triplets (4.9 kg) (P< 0. 01, fig 4) .
DISCUSSION
The mean insulin concentration in colostrum whey samples exceeded many times (over 28-to 40-fold) the basal level of this hormone in the ovine blood (34 / l-U/ml given by Blom et al, 1976) . No symptoms of hypoglycaemia were found in lambs that had taken colostrum with high insulin concentrations. Similarly no state of hypoglycaemia was noted in piglets that had taken colostrum from sows receiving insulin (Nowak, 1989 (Nowak, , 1990 al, 1962; Nowak, 1989) . The presence of a trypsin inhibitor secreted by the digestive tract (Nordbring and Olsson, 1958) , which is found in the mammary gland during the preparturient period, seems to facilitate this absorption (Laskowski et al, 1957; Carlson et al, 1974) . No signs of hypoglycaemia of colostral insulin intake could be related to efficient gluconeogenesis, which is already active within 30 min of birth (Tildon et al, 1971; Ballard, 1978) . The process of gluconeogenesis is facilitated by the availability of glucose and glucose precursors (eg, arginine, leucine, alanine, glutaminic acid) and some free fatty acids derived from colostrum after its digestion and absorption in newborn mammals (Sperling, 1978) .
On the other hand, newborn mammals often have insulin deficiency as a cause of backward postnatal adaptation. Glucose itself is a weak stimulator for secretion and the release of insulin from the B-cells of Langerhans immediately after birth (Ballard, 1978) . However, after the first intake of colostrum, alanine, arginine and leucine are released from colostrum protein. To- gether with glucose, these are commonly considered as strong stimulators for insulin synthesis and release (Nowak, 1991) . ). Therefore, the insulin in colostrum could supplement a transient endogenous insulin deficit during the first hours of the life of newborn mammals. Later, the post partum lowering of the insulin concentration in mammary secretion could favor an insulinaemia normalization in the newborn (Read et al, 1984; Nowak and Nowak, 1989) .
It should be noted that the insulin concentration measured by RIA reveals the presence of an immunoreactive hormone in colostrum and milk, but does not determine the bioactivity of this hormone. It is assumed therefore that at least part of the insulin present in the mammary secretion, can supplement the insulin deficiency usually observed on the first day of life (Ballard, 1978; Sperling, 1978) . Supplementing the endogenous hormone deficiency, eg, in neonates small for gestational age, with exogenous hormone seems to be possible since it is known that the gastrointestinal tract of newborn suckling infants (Koldovsky, 1978; Read et al, 1984) and piglets (Nowak, 1989) 
